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Listeria monocytogenes is a foodborne pathogen and is the causative agent of listeriosis among humans and animals. The draft
genome sequence of L. monocytogenesDPC6895, a serotype 1/2b strain isolated from the rawmilk of a cow with subclinical bo-
vine mastitis, is reported.
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Listeria monocytogenes is a Gram-positive facultative anaeroberesponsible for the bacterial infection listeriosis.While the dis-
ease itself has a low incidence, it is associated with a particularly
high mortality rate of 20 to 30% in humans (1). Approximately
95% of all listeriosis cases arise following consumption of food
products that are contaminated with L. monocytogenes strains of
the 1/2a, 1/2b, 1/2c, or 4b serotype (2). In animals such as sheep,
goats, and cattle, ingestion of L.monocytogenes can result in a wide
range of disease manifestations including mastitis, encephalitis,
and perinatal mortality, though most infections are subclinical
and generally proceed undiagnosed (3). L. monocytogenes
DPC6895 is a serotype 1/2b strain that was isolated from bovine
raw milk during routine sampling on an Irish dairy farm (4). Di-
rect shedding of the bacterium in the raw milk from a cow with
subclinical bovine mastitis was identified as the source. It was
determined that L. monocytogenesDPC6895 persisted in the cow’s
udder over a 6-month period, despite intervention with a number
of mammary-applied antibiotic treatments.
Bacterial DNA from strain DPC6895 was prepared using the
Nextera XT library preparation kit (Illumina, USA), and paired-
end (250 bp) sequencing was performed on the Illumina MiSeq
platform (Illumina, USA). Quality filtering, adapter clipping, and
trimming of the resulting reads were carried out with Trimmo-
matic, version 0.22 (5). Assembly was then performed using the
SPAdes genome assembler tool, version 2.5.1 (6). Open reading
frames (ORFs) were predicted usingGlimmer v3.02 (7) and RAST
(8). The genome was annotated using the RAST server, with sub-
sequent annotations verified andmanually curated using BLASTp
(9) and Artemis (10).
Sequence assembly yielded a 2,919,539 bp draft genome with
40 average coverage (GC content of 37.8%), consisting of 9
nonoverlapping contigs, with a contigN50 size of 347,066 bp and a
maximum contig size of 1,159,916 bp.Whole-genome annotation
determined that strainDPC6895 contained a total of 2,874 protein
coding genes and 53 tRNAs.Multidrug resistance protein clusters,
aswell as several gene products that putatively function in enhanc-
ing resistance of the bacterium to antibiotics were identified.
These included fosfomycin (TZ05_1701c), -lactams
(TZ05_0946), vancomycin (TZ05_1643c, TZ05_1695c), tetracy-
cline (TZ05_0838c), lincomycin (TZ05_0528), and quinolone
(TZ05_2836c). Additionally, a number of antimicrobial resistance
geneswere identified, including telA (TZ05_1962), which contrib-
utes to the resistance of L. monocytogenes to the bacteriocin nisin
(11), as well as the quaternary ammonium compound resistance
transporter proteins SugE-1 and SugE-2 (TZ05_0852 and
TZ05_0853). These findings are consistent with previous research
which indicated a high prevalence for antibiotic and antimicrobial
resistance genes among L. monocytogenes dairy isolates (12), and
further investigation may provide an insight into how this organ-
ism is able to survive and persist in a number of unfavorable en-
vironmental conditions.
Nucleotide sequence accessionnumbers.Thiswhole-genome
shotgun project for L. monocytogenes DPC6895 has been depos-
ited at DDBJ/EMBL/GenBank under the accession no.
LABG00000000. The version described in this paper is version
LABG01000000.
ACKNOWLEDGMENTS
This work was supported by the EU 7th Framework projects PROMISE
(265877) and FOODSEG (266061). A. Casey was the recipient of a Tea-
gasc Walsh Fellowship.
REFERENCES
1. Swaminathan B, Gerner-Smidt P. 2007. The epidemiology of human
listeriosis. Microbes Infect 9:1236–1243. http://dx.doi.org/10.1016/
j.micinf.2007.05.011.
2. Khen BK, Lynch OA, Carroll J, McDowell DA, Duffy G. 2015. Occur-
rence, antibiotic resistance and molecular characterization of Listeria
monocytogenes in the beef chain in the Republic of Ireland. Zoonoses Pub-
lic Health 62:11–17. http://dx.doi.org/10.1111/zph.12106.
3. Ryser ET, Marth EH. 2007. Listeria, listeriosis, and food safety. CRC
Press, Boca Raton, FL.
4. Hunt K, Drummond N, Murphy M, Butler F, Buckley J, Jordan K. 2012.
A case of bovine raw milk contamination with Listeria monocytogenes. Ir
Vet J 65:13. http://dx.doi.org/10.1186/2046-0481-65-13.
5. Bolger AM, Lohse M, Usadel B. 2014. Trimmomatic: a flexible trimmer
crossmark
Genome AnnouncementsMay/June 2015 Volume 3 Issue 3 e00629-15 genomea.asm.org 1
 o
n








for Illumina sequence data. Bioinformatics 30:2114 –2120. http://
dx.doi.org/10.1093/bioinformatics/btu170.
6. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS,
Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin AV,
Vyahhi N, Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new
genome assembly algorithm and its applications to single-cell sequencing. J
Comput Biol 19:455–477. http://dx.doi.org/10.1089/cmb.2012.0021.
7. Delcher AL, Bratke KA, Powers EC, Salzberg SL. 2007. Identifying
bacterial genes and endosymbiont DNA with Glimmer. Bioinformatics
23:673–679. http://dx.doi.org/10.1093/bioinformatics/btm009.
8. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA, Formsma
K, Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson R, Osterman
AL, Overbeek RA, McNeil LK, Paarmann D, Paczian T, Parrello B, Pusch
GD. 2008. The RAST server: Rapid Annotations using Subsystems Technol-
ogy. BMCGenomics 9:75. http://dx.doi.org/10.1186/1471-2164-9-75.
9. Altschul SF, Gish W, Miller W, Myers EW, Lipman DJ. 1990. Basic local
alignment search tool. JMol Biol 215:403–410. http://dx.doi.org/10.1016/
S0022-2836(05)80360-2.
10. Rutherford K, Parkhill J, Crook J, Horsnell T, Rice P, Rajandream M-A,
Barrell B. 2000. Artemis: sequence visualization and annotation. Bioin-
formatics 16:944 –945. http://dx.doi.org/10.1093/bioinformatics/
16.10.944.
11. Collins B, Joyce S, Hill C, Cotter PD, Ross RP. 2010. TelA contributes to
the innate resistance of Listeria monocytogenes to nisin and other cell wall-
acting antibiotics. Antimicrob Agents Chemother 54:4658–4663. http://
dx.doi.org/10.1128/AAC.00290-10.
12. Srinivasan V, Nam HM, Nguyen LT, Tamilselvam B, Murinda SE,
Oliver SP. 2005. Prevalence of antimicrobial resistance genes in Listeria
monocytogenes isolated from dairy farms. Foodborne Pathog Dis
2:201–211. http://dx.doi.org/10.1089/fpd.2005.2.201.
Casey et al.
Genome Announcements2 genomea.asm.org May/June 2015 Volume 3 Issue 3 e00629-15
 o
n
 January 11, 2020 by guest
http://m
ra.asm
.org/
D
ow
nloaded from
 
